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(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize the influence 
of a speed jitter without reducing the interval by 
calculating the isolation of reading and writing elements 
based on the difference of first and second delay times 
and the rotating speed of a disk. 

SOLUTION: The system of a self-servo writing unit has 
an electronic block including a radial propagation 
controller 2, a timing propagating controller 4 and a 
pattern generator 6. The method for deciding the 
isolation between reading and writing elements of a head 
in this unit is decided by the following steps. The first 
step positions the head in the first radius of a disk to 
decide the first reading and writing time delay. The 
second step positions the head in the second radius of 
the disk to decide the second reading and writing 
element delay. Further, the third step calculates the 
isolation of the reading and writing elements based on 
the difference of the first and second delays and 
rotating speed of the disk. Thus, suitable positioning is 
conducted. 
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<t # ( -7 F ^ h 7 -7 i7 ¥ # fc* t j" ft fill 7 T 1 " V -f L . 

-^d^e, • 7-f-;uFt$tff-rs-y— • -t 

9 ^ft©1t-#1*$g<t:x5fB©ie3jn? a -7 ^ 

F7-7^¥7)'©X7"-7 7 , fCj;0. Su 
fC##^/ufe'^ p .7 £7flra&5S*Ktt*.fl!c* £ fc*«T€? 
^>„ d©fe^T«. $ffli7-*m*8i7D7^-'\ 
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[0 0 12] ffl^#ffFtti8PiWO 9 4/1 1 8 6 4-^tt, 

nfc7^-ni^"7 : -r^JWe»» (ADC) t. 5^7. 

ADCWc^nSx^ S^J^ai;'3£te*^ i ^-r 
££:i56©7^'J.t> MMHIlJRDilfttfT** S^W* * 

#isna«f;:£»-ra «t 3 if— #7 * ^3. x- * £asn -r 
[0013] hyytmvtv hmma, *d— 

(closure) \Z XWM? □ v 7 • 
y £ • n-7s h&'StS&CDZayt; • h7-7^£»i*jA 

tr^tfCcfcoTil^^n^,, £©$-&. SJW^Py^- 
h7y^«*ii*-^D^^ • A-X HSlC^ffiSui: 

fc'mf'y^b, f(r© hvy^o>ny^ • a*-x hi 

-f >^U— X-r-5>^CDgr*lv— ^>7.<0^P->^ • A— 
[0 0 1 4] T^Xi?- K7-T 71;: if— * • A^->£ 

f -r x 7 ^ e. # e. n * ft ^ -r 5 > iftwm 

T**. HO»ffift5"f *1-g|$7P-77- 
K£fctt->-v:7 h • x>p-^'tcJ:r3T3ifiK$n 

-So @i fc^-r-y— * • a^->«, ^g^i6]{isit$B 

tf. CKD-fei'^tt, h7-7:*l?3©flt3&ft7 7-f *>h£ 
i&gfTS, if— # I D7-f-M*4t^K • n-F 

-<7.7- Kv'f^©75-f ^>h©tt«tt, 7^X7© 
[0015] r-f^f - H7-T7'- x— ^ • ^-v K©* 



K T i KHX C £ ft S# fcff 3 d £ ttT tr ft lr» © 

a tt m *9 ic * s -t i7 ^ t ? -f s > ^ mm am ■=> n «t ? 
»»s-e-fc», m$k&mz9*tz mj# • a^-> (t 

P) SrS^atl. if— # • K^u/i7# 1 Sfh77?«) 

5, • • • 5 9fC«ai©TP*»#jitrlR»cR»i€rlli* 
fca&CfgfcS-Sf-fe^* 2, 4, 6. • • • 6 0£&ffl"f 
5. if—* - K 7 7 ^ # 2 S T h 77 9 (O-gfiffl^ 
v F£fc3-&£ffiS-&T«:#J£ii2eu ^ii©[il^# 

^«rffiffl"T«. -©7°P-feX«. Cft%B©«8^&«£ 

— X • 15- iU^'hSViJ&^oJjgW^'f S>^-I7 

CClTfi, Sf^tJSfiStLfc lffl©7>^A • X 

#XT7^©7>n • XT'-WlggSt^irSrffp. * 
ITiE©*SCLT*3< <h, d©±3ftx-7 — ttS£ltK){C 
tt, X77Xlfc©x^^¥^ffi<i:LTfi7C-r-S. I^W 
i:»iA^©7Pir7.tt^H(cft^, "Tftfc^. ^X^-^ 

• ^-r s >±7* • A > ^->©{is*^-r-5^>^A • x 

7-©->-^r>Xtt, igggl, MSS2. SKStV^X 

^•5. dne©MS§tt¥fTtC^oT*3D. #ir^7^©P 
S¥g7j[S]{4BT-tt^±(C3iS: (-77^ 
^ffl5^77-f^>hHIilMI:20©»i7>yA • 

^^--^raro^t'fto, 2©Jp*«t^-5jiio««c** 

To Lfc^ot, 1 0 0 0 0X777'i©RMSh77 
^F^x^-tt, ^-7. • X5-© 14 1 {gfcft-SttTT- 
^■5. Tfcfc'U C.©^n-feXtt2fc©IPI$nfc32SA^ 

e»fc3 0©A^->Srffiffl-rsc:i:t)1?#S*<. ^ft 
[0 0 16] 1f-^tMi07T7 7'TH ^"T5> 

^*fctthu^f • (tp) a^-r xi/±tg^ 

x^-(c|9LTtt, tztXii. 47.7-yJ"mz> 

if—*- h7-7i7# 3©-fei7^# 5©TP 2 6©TPfi 
10^17-11 if"-* • t>77^# 2±©-fe^^#4 
©TP 2 4/5^©|B]ffltJ;^)X5 — fc, if"— * • 

l±©ir^^# 3©TP 2 2^f.©fc©<»:, if—* 

• f-777# 0±©-t^7^# 2©TP 2 0^6.©fe©t 
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5©TP4 2&g©X 7 — -y— # • h7y£ 
# 0±©-fei7;$'#4©TP 4 0 ©RUSH:: <£ 5X7 — 
i*b<fc*. Ltztf-^T. TP26iTP42l«S 
h?vtr ±.\Z$>Z>ifi, -t©X7-tt*I!&2 £iggS3 £lo 

[0 0 17] 5 s * ■ K5-f ^ • ^> KO**«fflb 

frx7-©ii*{;:«fcoT. tisgan-cn-sge^D^:? 

[0018] S^ffffigSWO 9 4/1 1 8 6 4 m$ J; 
33, No. 5 ( 1 9 9 0^10^) Tte, l7-* ! H^tf 

^. i 9 9 3¥3 e 8 Bicttjissn. *&MA\zmmz 

0 8/0 2 8 0 4 4^11 h7?fm«>M£&ttart? 
-> • 75^/>h*t>ft5tfc»l:^->e*^D 
-tX©X7-S:«ltiiUfTiE-r-S*S*^LTH-£). #X 
ryyTf tMft^l7-H. 7.^ifiW>Z 1 HUE 

-rsMcsutsft. sas^ti, pie's ft*. fctAd 

@2T?HTP 2 6 £*£&trfl&t:\ ^^X^dt^tCl 
t^fCTP 2 4 tTP 4 2 £ ©P^RS^S'Jjfc £ 

ft, -tn*««rwmiHT4 5 tUTt&iWsn*. ^©^ 

[B]RST4 5«, "Sy KSr-y— # • h 7 y V # 3 ±\Ziu.W 
^a6-T^>i:#(Cffiffl$tl. TP24T'h l JA'LT, TP 
4 2l;7 7-f^>hLfcTP 2 6£#£iAtr. T^fXi' 

*S4*Wt*t«6TPyi'L/, h77?f»1SX77-f/ 
> h©«*«:B&il:-r«. #B4*WttJIHa5 0 8/0 2 8 0 
4 4^fCfe«^nTV^^«7 P DirXtt. UATWSJHJT- 

[0019] HJtfrotijfeRfiig&fch'jtf • /t*->£ 

I BM^i7x*;u • ^ a — • 
7";^>Vol. 33, No. 5 ( 1 9 9 0^10fl) K&ScSft 

IT, KlK0/»^*ilM«ffl^$n, -^ITiEtLT 
EMn^ftS,, lOHE»0/#ii*iIiitt, 7>byZf\Zt& 



Mo^fWWR8*«iai^sn, ie^£ft-5„ dnb©fegfc<i 
«. T^T©tt^Mts^b^ft£aL3i^&ttft« 

[0 0 2 0] 

S0 8/0 2 8 0 4 4-^i3J;DCl BMt^xtj;U • 
X^D-i^^ • ^;Ux>Vol. 33. No. 5 (1 9 9 0^10 

•5) ^#ffi-r-&<t#fC H7^^racDfiiShU^/ • A* — 
tc, ftBftffFtttSiSB 08/028044 ^Tte. WTffl 

1) fi&SCJgfet'xy K©«^©±5»Cffi»^y K*«2»Mfi«J 

L fc MUX 0 *T £ •& £ # L T H -5 t # © 

*i&Ts*tt«x7— :o«*, mix 

¥ff ©mux o m=? tm&Zhm^z «t sasb-r-s ^*£Ggx 
7-£i&5&-f s^s. 

3) ^-^ • h'7-f :7^&^i;fcte^©te©-fe>+b!>> 
1 EHESfc y * • -f >x-.y:7 7,£& 

ffl-rsdttcj^T, Seff-ftx 7 -.t;: * • a^ 

[0 0 2 1 ] ^Hltffttigim 0 8/028044 

2) ci©s«ofc«>te|9:«-$nfc«rb^te«:.ffiffl-r-5 

3) ^X^CDiiJDlHie<£%*fei*-f fC h 7 7^617^ 
[0 0 2 2] 

[l£H£»&-r&fe<5dcD#i§:] *^B^tcJ;0, IeIKx^ 
7-yrfii. s\y K^^*fflS2 W*g(caei**L 

if 2 wkis o /»a*^i«iaffi**«-r * * 777" 

<h, W«BJBl©affiilfE»2©aiftOS3&:6rXK:x 

waiss:«t3e-raiwriE^5 i y^ r ©5%©^&< tt> 10 
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fy^t. mmm 1 © mj # • a-*- >t© h u <=> 
^ t , SutBiS 1 © b u # • f\9 - > t B^rfBS 2 © h u 

7i • /^^->t©M0DI^MIBIIH*a56-r4X7 i y^ , «t. 

mem in t &#b# m t t oi e it » -r -s x ^ * y t 

i«*ff3Efrti(t«o««*5»6n*jiiiEi*M*tnit-r* 
a a s$ n * a m •* & x x y -t t * £ tr . 

[0 0 2 3] *5BWtt. fl»J©»HJir3*^t#ii*.*^ 

—wtb azmm. k> t mm'^mT t ©jgtw s x r 
;*> Hck-s^&fcfcgi-r-s. £©#&«, misx 

^xi7±©Bf#©^g*iR]'fig{c{SS-r-5'\-i' Ktcko 

Tgi*>A£tl<5 h U# • /^-^IHOSS 1 ©HSIHWIH* 
iBmXf'y^i. l*f©MJ7J • /^->IH©J6 2 
©B#KKPS*S9^-r-5XT- >7 7T'$>-dT, -^© -5 ©Ss 
1 © h U # • l ©#g^|^]{4MtC{iST'5 

'sy h'fctoTg^jXjn. s§2© mjtj • nz—ytn 

fg2©^g^l6]feg{CffiB-r-5'\-> Kfc«fcoT»£j&3: 
n. WIE|glfc<kt/?g2©#g;£[nHa«#, 

^[fijtigtcg^nfc^y KtaoTi i *«t^2 ©m 

BftlTl^ 5 X 7^:7* <h£-£tr. ^©^ftW:, r-fX^l 

\z**-i£' nz-y^Wtftty-y-fh. %mw^y- 
©?IJ5££{£ffl LT, X^-kfCfflgE+h- # • — > 
£#£&£?© IC <£ffl-T -5 HJ7J • A^->©feg£STIE 

icbHU SfrfB7 ; ^x^©^i©h5-v^±©)^i©{i 

MidS-S^y KCioTS 1 ©->U— X© h U7J • n$ 
f & ®&"(> f v V X <fc jffi£$f£ 1 © h 5 •> £ ± ©4>fr < 

ISIIW©«gtf>S-f >T : -y^XlTiEtt^tt#-r*X7 = --yX 
t, mrfB<>x^XsTIEM£ffifflLT, «g5 h 5 y 9 

[0 0 2 4] *«B^«. X^ - K^-f ^©^ K 
l:i-3TI§gf^x^±[^-r5>^ • 
j^£j^©^gcWX7-<&ITIET-&*r£fe^ElL, WIBx 
W X£©f§ 1 © h5->-i7±©'\^ KtCcfc-^T^ 1 ©->'J 



-X*© HJ# • /1*->£*£&tfX^-7:7°£, 5=VX 
^©lsI<E^»|Ri»cM5t-r5[Hie-f >x-vi'XtHtl2^1© 
Yy y t> ±.<D'Pte< th 1 O© h U# • /t^— >£<Dffl 

©12© h^-y^i©^^ HI;J:-3ti2©y'J-X© 
h Utf • / , \°^->5:##iAtJXx->'y<i:, x^Xi7©[Hl 
e*(6]fcMJlT-5tH]e'f yfv i7X tftiEJB 2 © h y y 
9±.<D'pt£< th l-o<DbV# - ;^->i©n©^2 
©S#rara^S:SHSTSX fy^i, iEfii L 1 43 
J;tfJB 2 OftMHffiQiS** b-f >5= : -y ^XlTiEfl^ft-* 
tSXT-y^i. iffiE-f >xy^XIIIEM«rffifflLT, 

S*->7 h-T-SXxy ^iSr-^tr. *^b^©^©^#{c 

.kntf, xwx^t©*asf^ffl©fc*t{iBft«i)$tifc 

KSr-^tJ^i' Xi7 • Yy-i-ffaVHam.'rJ X9\zg 

±tc|jl 1 ©ffl© h U^f • ^iP — y&m^'&tS^y-y?' 

> x ^ XfTIEfii£#i5£-r -3 Xx '>&<tfel 
-D<Dy>¥l± ■ X-y-iTJEmZlkfe-tZX^-yv't. wi 

n&mmQ/w&&mr$'&Mii. mt^yfy^T.tisEm 

huIH^< tt> lo©7>^A • X7— ITIEffli© 

1 ©ffl© hU*' • rti?->frib V h5IB31M^^ 
ftffl LTftl* h 7 y ?±fc* 2 ©a© h 'J • — > 
^m^%S7,y-y^t.^tSo *»WOffi©»tKT?tt. 

^trx-cx^ • K^-r:/rt©®$g^i' x^fcge-y— # 
sMnxfy^t, mtimi(Dhyy^±{zmi<D 

ffl© h U^f • yt^— >*S#jitTX7 i ^ 7*i:, -f>x-y 

JXHEttS^tiXT'^t. h77 ^t§©— gg7> 

fc'ltAy K^ftStSXrvT'i, ^2 ©?fl© MJ Jtf 
• ^^->«r»#5itJ^7 L yy«t, ^n-^tl©^ 1 © h 

©p B T©|g i ©B#p B i^fflte u, ^n^nom, 2 © h u 77 • 

^^->t^n\Zm.<W,l © h U7J • >t©P^© 
^2 ©B#P B 1$raiJ^-r^)Xx-7 7 P <h. h5bB^ 1 ©B^fH ICS 

b©{S^S^^b, ^>^A • x^-ITIEJlMfil^ltSC 
^5X77^. -r>x-y:7XITIEfflS:Mff-rsXx-7 
^t, M«fSnfcWfflStt)/»a*«rHiBBt, -C>x-7 
^XfTIEfiSt> 7>^A • X5-sTjEffit©P^^ciLT 
^h77 7±l: HU7J • A^->^##^Oit«6»c 1 
®.<D&mm$:itn?Z>XTy7'ii$:^&., -^tllZctD, 
buIB h U 7J • /t^ — >©IBS©7>^A • X^-tJSie 

[0 0 2 5] B5IBm-^©P#P B 1©iaH5l'a^h 
'JXJ • A^->P^©PtP B 1P B 1ia^S!J^-r-5X7 L -7X p <h. 
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mm® r$ m \z st?v> xmm x ■< 7, z> mm z «■ jm- s x t- 
© {in fc o ^ Ti tie l tz mm m n t w eb?-* © «r m$ k 

[0 0 2 6] *5BW©ffi©!i«KJ:ntf, atit&MIBIRi 

^^*-r-5-a© h u # • A^->rt©m 1 © h u # • 

A*:?-><hSI2©hU# • A*— MJ;tt • 

tt. MfBfl 1 © HJ # • A5>->t'pt&< th l^CDi 
© h D# • *->t©IH©» 1 <OI^|BllBMS:«)£-r* 

1 0©^© h u# • /t^-><t©ra©^2 ©s^rap4]ps^ 

&A&T£X:ry:/i:, *l*«k^SB2 0«FnBMIH*Jt« 
LT, MKifSl:teJ;£86 2©MJ;tf- A°*->©?*,© 

[0 0 2 7] *»W«D#*»C*fij3S:18«tt, T^Xi? • 
K5< ^©leiex-f X:J7©gB+>— jtf§&*-fli©$"f 

© 1 lsll5©F^tCHuIExi' 7.^©m 1 © hy-y^JblC^-f 
5 >^ • A"^->*SBSL< SSKfgl © b7vt>±<Dwi 
SB^-f • /t^ — >©SBB©7>^A • X^-£& 

E« 1 © h 5 y * ±©EB©x 5 - #»HB«« 

SWjrr**?^ :/£:, 3R*EWx5-*fl-6fl|-r«k-5fc 

g^ffl&gfC^&tmK^MXy-^fTiETSXx 
y^t -entc^D. it- # • /t^->*«Hlfa© 

-^KioT^g^ftfc&BftJ&Snfc^y K<h. ituE 

xi7±tc##3Asn^> as-*- #»&**-r s >^ 
*->»±#te«x7-a*#isaft*±pfc»s&sn, 

-tnfcfcO. # • /t^->©lH]e*57 :r f X^±T'-?" 

— SfT-5. c©-y— # • y^— >tt. y--#-A"^-> 

© h?-y^FBT7y'f^>h©7>^*A • 

[0028] *«B^©te©ffi«T'tt, mmom^Ktm^ 



tW&frm^&mz.tz'w h*£=frU flHE^y Fj&*IeHE 
^^^©fflSfl^©/^©^©^*^^;^ • F 
y-f^fi, x^X^lcM-rs^y F©¥&2ff6H4g£& 
jrf-S^ffilclHU x^Xi7©*g*l6]ffiBt, 'Sy F 
<!: ^ y F IC*f T 5 =f 4 7, 0 <D&m* ft t © ffl ©ffl«4£ iz 

t.a>^m^:nm-^ : b7, : ry-yt. |g 1 ©¥g&gfc&-5 
s\ y Kfd«koT^l ©a®0/#ii*-jI®*Si3£-r-5X 

K«it)/»ii*ilH&ft3£-r*X7 l y7 p t, Kffil 1 © 
il^O/SiA^Jijgt, MfEi§2©KSx9/»iA<*.;i3l 

[0 0 2 9] 

mw&mmo&m SB-y— ^#j2 t ^s©->xxA 

§56 i^-^tfU^^D-y ^A^M^nS. ->XfA 
tt. R5l 0 1 Ofc, gt^O/*^*-^ 
§s©{2g$:$iJfflt--5Z^^iX-^ 1 2 tfc«t 0, x-f 
X^E1t^«8 t©-f >^7i- ^©gB-y- 

t, y—Xfttmr'^j x 2 >ifrtz> Z. ttfTZ 

[0030] fjxir • h-y-ry-rtt, -r^x© 
tMfflsnx^s. *Bjffl«*5«t^*ffl#i < FttsBs^o 

8/0 2 8 0 44^l:SB«^ntU52t|5lfi^ov/i? 

«/jN[E©lHlteTC:nSrjifiKTirSt 
[0 0 3 1 ] EI4:fc«ktfH5»C«. H'J#-/^->^ 

• A^->^#^iA^.. ffi©Efit«®±©fa©Efi^\y 
^e- Kcst^n, -y— # • a^->s p # 0 

7.^^^(*i©^©fe©^-y K*«a«?*n. *2©-y— # 

• a*— >s p # 1 tfitffix 1 tc»#iisn< nb©» 
isti^i^ns. icNtt^sa, •en-en©* 

oTftiJPI$n-5o NSSOSBiWfttiSt. 'SyKli. 
^cD-fei7^TP # 2 £gS*H5©»cr B E Uc-&-5l#fi3lcMSl 
©*ffi# 0 fC«)i9#ney«£tj-n«75:€)fJ:^. gB#F B lT-S 
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ztztbiz'Tjzfwimm-rzmizmommzD— # • 

A*- ^Ofztb. it- 
*P*IHA<@«3ft5©T. £©:/cHiXTf;iMJ# • /X 
^ - >©*iL6#HJ 6 5. 
[0 0 3 2] *8E»X7-©JSHt/j:-5»«»»» 

(-3— # • ^^©^-te^fciwibx^ 

17-11 h7y?OS^77-f>>h^ 1^7 1^- 

fd, I BM^^-TJJP • x-< D — • 7*)\>t>Vq 
1. 33. No. 5 (1 9 9 0¥103) $nx ft 

Wfift»«l«l7-li. §!I&D/#&*-[E]S£i*l©«T« 

17- (#i^[SlfiII:otlT^tt4) tffttE-r&z. 
7 7TSt* s , A5>->ls]gil^h7 7 /7p|5X77 

-f^>h' X7-©M**3lfriec:-r3R«5Wx7-»cJ; 
©7i7^zLX-^©^iit-i!(-r«.*-&, tVx^WEI 

fe^fS] ir wg-t -r >t j >v ^ t. t *t-r •& * -f 5 > ^© -> 

Xi7 • y r-1)\> • U— #*mMt-f2><D-c. f3fS©/i 

y\zfs.z>. mmmx.7-<DM&\,><-Dfr£KT\zmw 

DE LA Y 5eparat i <>n = 

[0 0 3 4] «]R0/«a*©#||iWtt, TP505I 

sa*. ««5©iae«ffc-t© n u # • m—>-c b vis 

L, mmT5 4«t^2©hU77 • /^->TP 5 2* 
• ^JAOcttciO. T'njfy b • • ^7 F©«- 

£{£ffiLT*urr*c:£;&*T£*. 2-^© HJ# • a'^ 



iz&-oT®.izbmm(D&wt>m£.is?2>z\tizmMzn 

1) #esx^->yTtTiE^&tf»-r^©ici£ffl-r-s> i 

OSfctt^©gE»©*gT©X5 — ©i!l^ 

2) fifil7*n-b^tf ©rta5»J3£tC«t*X7-«57*P-feX 
IKHTiE 

3) ^©^©-r^T©^ 7.^7 • K7-f 7*£fTIE-f 

17- ©$Jj£. 

[0 0 3 3 ] jffiA»gtO^»i^3»-te>H7-ffl<0^ff-^tfllfiif 

womf-ztr-rzWi-s. ^mmtmrnmo 8/0280 

4 4#fCBE«£nTV>-5 2S(sIG^-f 5 >^7* • /t^-> 
• /o-b^S;^It5£>S^fe5. £©*§•§•, gt^-ilb 
MJ# • A^->^6^©^aggg|^(cm2©hU7J 

\Z&2>) ^-gTfe5. C©P#Pail®tt, W/V(CJ;o 
TS$tliiT-f 7.i7©^iiS©^^T-*5>„ itfc'U W 
littOSf 4 6 tW&frirT 7 7"4 8 t©P s 1©^glT 

dMST £ X- ^ T'^^-T 2> <fc 3 (C\ K*« h 7 y ^ 
tr^UT«^LT^-5«-&»i, gegbfc K7 7i'«-3 

©j »Hlw*t|Ee'\y Kc«»ftojftat:«k'3T3EIS 

t&2] 

W 

cos (6) Q R 

©?J*D©*@T^©jffl^Srg|0)lT<t, *I#4^7>1£*Q© 
T^ilX^ig&ftfcrtfiJ©^-^ • h^-y^^fc 
ttF«gg (ID) tT^-feX^I^«t^=fe^#J©^-^ • h 
7 V 2 $.ftl$9\-m (OD) ^ffifflLT, K?XO»^-t# 

[»3] 
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8-21252 



W 

cos (0 t ) a R t 



+ DE L A Y,i, ct , en . c 



R/W 



W 



Delay! ' 



+ DE L AY 



electronic 



cos (0 2 ) £2 R 2 

&*ru wtmv/m&z>-mm£m$tiz>z<D±mmiz, [0035] ±k©h«m:. ^iz^K>w\z-z>^xm< 

R/W D< , layl — R/W,> cl6 . y2 



W= £2 X 



1 



1 



_cos (0,) R, cos (6 2 ) R 2 



[0 0 3 6] 5 >:7* • n$-y\trr<< 7,5>Wm<Dm 
[0 0 3 7 ] a&SVitt. 2 {C^-r«t-5{C. 

mm <o /w&&-mmz&m?z z. £ fc<t 9 mn^&ijfa 

[0 0 3 9 ] MI»g/»**ia<P#H¥fr 

7td^-r* J , i0TIJ. »#&iift;fcTP 6 4, TP 6 
6. TP 6 8#MSt9iii^6 2 tWrT'tefcl^. TP 6 
8 tt. TP6 4*i^TP6 6^e.l!ll/2 h 7 y 

i7*^^nr*#jisnTti-5. h^^^co*-67o± 

TP64iTP66 twraTSa^UfclSfSRIIIJiteD 1 X' 
TjkZtlZ. TP6 6tTP6 8tora^lfc 

BffHRgRSttD 2 £/«t5. T P 6 8 tfi h 5 v 2ftX&2> Z. 
£frt>mr3ffiMD2\$D 1 iOtK&O. 

£>\ZSfm\Z-?Z>tzHb. TP 7 2, TP74, 



TP 7 6^-r«k3fc«E«0* ; ?t«ii**- : F'**¥ff© 

±m(Dm.w\z$t-oTmm$:ffli£-rz>£> 2 -pro 
ay^^PSD 1 • £ d 2 • t>m l < & 5 . 

[0 0 4 0] ^017-11 S*tfch77*±OhU 

mzfn±XQ>lzf&£-?2>Z.£tfT'gZ>. Z\<DWm&Wt%l 
(I D*fcttODT**PllH4*«*fc!SfV») T** 
fff-St, ->7 hStt*SCT*-rcii:*«-P€r-&. 
S=1IXQXR 

[0 0 4 1] S<73iffl5£<B£^fflLT, {£«CD#S7j(61X 

[0 0 4 2] 2{r5p-r«t'5(', <SgiJ« 

^MfiiJ^X 5r -7 <h L t£I 7 D -fe X * (c c © X 5 - 
&M'&-rzz.£>frVZZ>.-mz. i®0*^ttM* 

[0 0 4 3] ^OXMKA9i$V09<b3 lO©Mlt @8 
ct-5(CTP8 2, TP 8 4. TP 8 6^77-f ^> ^ 

oa^/i*— ><Dmifc-t>mz:2>. tfiim<D£?iz. cms 

£KT(D rjsSEWx^-I^S^ffpyp-bxj TlttW 



(13) 
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t4 1 mumtzK>-m.<D^ >Ty2x&mm-rz>ztiz 
/w • x5-<DW#a*58£-r* c: chT*«5o 

[0 0 4 4] KBtftnt<P5X:7^*> h 

>*T^^^>h-r^^, -tones, nz-ymutm 

^.>Uif-/^->TP 9 0, 9 2, 9 4^77^f^ 
>h£i±££, — >ElC3&*»*T-&. TP 9 0, 9 
6, 9 8#SfA**— >EC***-r*4:. h^y^m 
$X7 7-f^>h^4no 'vy K^1K7^ fax 
-?±T^777^^>M*iJ:&oT^^<i:, imi&tf) 

^»<fcttgfr?K 's* KM^a777-r^ > hTte 
— > • X/'H'^;!/ • X9— U*>38±LfcH. Tfcfr 

[0 0 4 5] ^ttWx^HfcSStti^OirX 

if ^i«X7-^4t§^:, -€-(7) 

^^TliBi Of-^rr^, HBttt, »82«x5-ic«k 

[0 0 4 6] *tt»x5-*i»s-ra4:raKF»c^^— > 
e»^pt^T7>^ • x5— t>»*-ra&«&o8tn 

[0 0 4 7] 7f7^100) — a<Z>TP£S#i£3K 

[0 048] Xf7yi02) Tsy-y^f 1 T**#«b*lfc 

g£KiiU -f >f ^^XfTIE<l*ilD^iS^"r-5o 
[0 0 4 9] 7f7^103) h 5 



[0050] ^77^104) S!Il:#^*«#^5nfc 
061^77 7'T tiffin t Sfft **£S K ft £ o 

[0051] xf^yios) TPm<Dmmiz$ijfc-fz> 

[0 0 5 2] X77^1 0 5ATI1 ^Rl£ I mi I BF 
(?) 2 o©^-^l:»9]t$. I fl,tt55£: h?v2±T 
P*^iSi0 h^^^^TPT*^fc^)PtHKIS(C*fjST 

*. I„ r «h77^^TP^f)^tDh77^±TPt 

[0 0 5 3] ^77^105 BT11 Xi7 0151—0 

t tii$nfc^-yrt(Di 1 0T p ©fits 

[0054] 777^10 6) W^UfcWBSSttJBl, 

t, p*raaffiiTjE««:»ff-r*. 

[0 0 5 5 ] X77^1 0 6ATH I npSttffl LT, 

[0056] X777'10 6 BTrte, I Fi ,«r^n^^ • 
TVH^DXAKA^U ^TPfjA^TX^-^^y 

[0 0 5 7 ] 777^106 Ctli, -f >-7 f ^^XtC^ 
f6*10TPOft««fflLt, -f >7V^XlC#-r 
— >©0teS:B&±"r*fc»O»fUVW >f'> ^X 
ITJEM^rff-ST^o fcJfciU 0 8 &<klK9 CO J: 5 fc/t^ 
- >**0teT€r S J: 5 fd*r £ iltfCetoT h^*y^7 fHJX 

[0 0 5 8 ] X777 P 107) 7777^106A, 10 

[0 0 5 9] 777^108) h?yi7 • %V>h&& 
SIT, yn-trXO^OSrW^-r^c 

[0 0 6 0 ] *l:yPt^^^fct + oT^777 p 
1 0 3 ^H^o 

[0 0 6 1 ] HBg^te, ±IB(7)7 p PirXTr«, ^ti^n 

<Dfflmz:£\zfrWLfzm&m\zttT&$TiE&ftomz2 

^Sfc«^n«±CD^Xf 7^T^WX7-(0I^ 

[0 0 6 2 ] iSSx^-ITIE 

TX7-^4t§. JRBttftUMMSO 8/0 2 8 0 4 
4^§Kte, C<DX5-0)*€rS^raR8OBB^tJtfi»l"rs 
:t^tS$tlTl^o LfcdbT, uOX7-H 2 



(14) 
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Tte, £<£X^-£^T#5U^;U£T{£Mt-£fc# 

[oo6 3] mm£&mT^fc^mi$\z7-'jx2<DM& 

^"on the fly'TS'J^f ^frbl^r£^:^^-r^>o *H 
^IffcBlSifilO 8/0 2 8 0 4 4 -SfCQ 2 fi[nlfs^ -f ^ > ^ 

Zf tf^ X ^ tf> j&mrfgfc 3 t W $ & S tlfc T P (D& 

Ts^cD^mm^rz^^mm^mmr^o mi 2 
mi^-tn^ ci©raHt^#3aaTo^f*Rii»tsrjttt 

£>£>;i£7^T^£o >ilg<^{b^;£^ xylite (c J: 

+ TP 1 1 8 ^«#iA^H5tcraPST 1 1 

4<hTll 6 aJSlTP-iJ^ • -T^X^^^Jft^ 

[0 0 6 4] KIS^J^CO&^C7)^de)<^^ffi 
-TT^^^^nT^^*Si(#lfmiimO 8/0 2 8 0 4 

IB M ^^^"T £ 2 o o t P <£> o % co E % 6 tfiK m -d tzfc 

^i-^>o -9— # • h5y^#lOTP150liTP13 
14 5^iliO/J^<&§c yniiX^^OX^^ 
n, SViPflHTl 4 5 SITiE-r^fcJ&KlTP 1 3 4*<X 

tf#4T©f£«<B#i&*Ttt* x5-?J«»*ts«k5i: 

[0 0 6 5 ] IBPi«Hia)*A©&»a)*ttTtt, #^<£> 
TPco^B^^T^1f$S^«3m^n^o h?[©TP*^© 

««-r*. aaEW«+oTPBO!)iBi«t»ft©jk©e# 
rtc^^TP^it^^n^o 

[0066] «t>is^i»«it»*fleffl-r-&0y t lt, n 

KIT 135<hT157 £$J£T3 CiCiOTP 1 5 0 
<B&B«:iMrra. ^JUtC, T 1 2 4 <hT 1 4 6 £89£ 
-r^eichfCiOTP 1 3 2 ^Ifffi-r^o T124<hTl 



tt, TP 1 5 0Ofi[fi**Pig»oT*50, TP132(Dii 

\zz\(ny"u^7s^mw^, mm£¥5fe<DWL<Dm%mm\z. 
-D^xw-m^ibr. TP©ie«t3H-r*««*«tt'r 

[0 0 6 7 ] inje^-r s >tf - n$ — y 

{CdcoynirX^, lr><£>1J— h77^S/:^3 1[U 

S«^fctt«*&t><0fc&*. fc£Ate\ Eft's 
CD2®te#<h2SlC*>:5 1 EHE^tSrigJKi-r-S^-f 5 

[0 0 6 8 ] M5>^'/^->©&SgiO^Dt 
7i:o^T«, ^TCD&Xt^;/ :/fC^KU EI 1 5 IZtt, 

-To £ AttramTo^tcffla-r-s^, — « 

lZAteT<D-ffiT*&n&£<D£5U±%£\Z^TZ>Z.£ 

1. E^y # • h7 7^fii#0l:E!U 

fro 

2. eak'W FfeU— • h?y*ttl# 1 fc*— 

3. EftA^y K**Nfi<D«*#-^hU^ • /X^ — ><D«t 

fro CC7)#jA^S/-y>X*^, ^Jg-T^ 2-^CDffi^S 
^h'J^f • /t^->IB©WfnBIB|««r.a3eL 1 §T (n) 

4. »JWUfcli#KiraHtraiBA^&, ^^{C^-TFalPSB 

(n) &mw~tz>o 

B (n) =F* {T (n) -A) + {1-F} *A 

5. fSia^N^ K&^CD-y— # • h7 7*fiil:it-*fi 



(15) 
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fflB (n) MJ# -A**- >*10fO» 

(n) tUTn>tfn.-^ • ^^UfCSH^-rS. 

7. &*ALfcftMMI9H&liaRIB (n) j&»6. ^IC^T 
WBC (n) £ttjrr*. 

C (n) =F* {S (n) -B (n-1) } + { 1 - 
F) *A 

8. Eflt"\y Kft*©#— # • h?y*tt«K:tJ— 

9 . Gflk'W KtfNflQ0|flt*9 h 'J # • /^->©-t 

MC (n) ftCIFftW b U if • A* - >* 1 of 

Sc##Mj# • /^^ — >mo«HBHBPi*»eL. IT 
(n) £LT3>K:i-* • ^^E iJKEttft. 

10. ttttLfcftfflraRS^ISlHBC (n) A>6, #3$;fc^ 

-rim ib b (n) srimc-r*. 

B (n) =F* {T (n) -C (n) } + ll-F} * 
A 

1 1. 7>?mM$Lfcw>7ziy>7fimi?-mzt3izm 

# 1 O^^OjIT. 

[0 0 6 9] FttO~l©Stn*t), h^y^lHS* 
7 5-f h©ITIEtC^fflT?.m*#^?r*-fo fciA 
fcf. F=l©Jf£. h77?riS^77^^>h-X7 

9 rax y - \zm±ir z> „ 

S£*©M*K: «fc St" ^T©^ifca5J5I5££$]5£ L-fTIE Lfc 
title d CO 7" D -fc X fC jgffl f -5 d t **T" # -5 . 

[0 0 7 1 ] z\<D>7ayi?tem-7n-txz&m-rzD— 

** ■ /^->©E»6BI1 6{C^1\ fBS'Sy KttSHJl 

_ R/w Dela . yl 

w=nx 1 



o^-KfcRssn. it-* • o&mz&ts 

#U ^^y>rt©*CE8^y K^SftStU SS2© 

TP 1 co«^Kr«gt;:-& -51^113 1- fil 1 ©a?ffi# 0 tcgjo 

[0 0 7 2] ££&<bUT. JMSWWfcfiKfcWlxTJKT 
co^a^H^-f -5. 
[0 0 7 3] (1) HEr-f^i'*tf5Bft7i'-fe^ 

©«SflUB©;fc»fc«fc«ft«>£n, ttris^y K^hJE^ 

X 2 CO SI 1 ©¥g£feB&«D 1TB 1 cottlc 0 

^ X £ ©Ml 2 CO^gtCftMftfe LTi 2 COg^lX 0 
^II^Mt^Xf7^t, MKfS 1 coSSiSff 
Elg 2 COgM £ ©Mfc £ W:f-f Xi7 COIUte^ fcgt5 
^T^0^i»ii*-^i:CO«-8tSrtt#-f 57rv 

(2) Rao/wa^^fiwaaisftjg-rsiwiisx^yy 

<Do-t>V>'ptz< iib 10A«, »ii**TrlB 1 © h "J if 
• /t^->$-##i\trx^'y7 p t, ffigEft 1 CO h "J # • 
A*->T© h U ^6ii»«f|SlT«»CSB 2 CO h U'# • 

/t^->*#*iitfX7-y7 r t. tufem 1 CO K U # • A* 

^->tS5iem2CO MJA"- /S*-><h©ra©KJrarafiS 
*«£f5 X fy^t, HtfSBMfl <fc 4^B# ra T torn* 

(1) fcfB«co^ffi„ 

(3) 11*5^7 Kt "JI&t^ 7.9 L<Dm<Dm%M$<DM 
SCT * 0 . «#4ft ** W left* 7. 7^ -y fe ^ffl $ n -5 z. 

tz&mtrz, ±e (1) (ci2«£co*teo 

[IS 5] 

- H/W D .i ay2 



1 



cos (0,) Rj cos (9 2 ) R ? 



CO*g. r 2 =^2CO¥^> e, = Il co*STCOffl#4 
±fE (3) trgE«©*S<, 

(5) me^nt. ^^^©isiGagEOHftt 



7 L y7t&2e>\z<£tsz.£&&m£-r&> ±E (1) (c 
IB©©*r£„ 

(6) WIBmi <D^-m^^ Ts^omh^MCDy^-tX 

fc^-ffl© 7 9 -t X vim.13. b 5 v O T*$> Z> Z. t zwm t f 
*. ±82 (1) IClg*©^ffio 

(7) m^mikom^tm^m^^m-t z^v k»c 



(16) 



WfflW- 8-21252 



«fcoTll(£K«afc±©5*-*©E«©*tt«X7-© 
fflSr^-r-5*ffiCi5^T, itrjEx^-^ituE^O* 
T i SMEWi**^ cDJ^ttW 5 7 7 5 -f * > h K <fc & 

M-T^^-y HII<toT*#iiSn-£» HJ+J • A^->F<g 
©S? 1 ©IKfP^fi|£PJ5£-r3Xx-y Xi, 1 *f© h U # 
• * — 2 ©^HP^Il^jl'J^T&XX-y xt& 

bVX • /X^->*<^2©*g*r6]figfC{4g-r-5'\y 

^ 1 fe<£C>lS 2 ©pj*© MJ# • ^^->*««E*.*n* 
«i*3S#/h£<, MK*«EWx5-S:ttaiT?#.5H£as 
#;*: # V»Bg«#fc* tfgltlT V» -5 7. -7 X t £^ tr C i * 

( 8 ) HMEaue^xy XjWWExW 79 K*f LTt£*0© 

sbz^tz&mtrz. ±e (7) {ce«&©?j?£<, 

(9) lKriEX^-^EBHJlO*^ t*9IS«ii**?-i 
<D&¥-ftlZ£Z>b(DT;$>Z>Ct£ftmt-t%. ±E 

(7) fcK*©3Er«s. 

(10) =f4 79±\ZD— # • A^->^5Xf'> 
Xi, *asfi$JX5-©«j££ffifflUT\ ^^Xi7±tCmT 
15+)— # • A^-^S^&frCDC&fflf-S h D# • A 

* - > ©fe E * I TIEf * 7 r- -y X i fc fit£ $ ft £ Z. i £ 
»«itS, ±12 (7) fcffi*©#ffi. 

(1 1) T-f^JWS^y K©iiJn#&ft*T*i& 

x^-^ftm^f-^t. *«SE69x5-©K»rSf* 

• ^^©fC^ffl-f -5 MJ+J • /^-XD^fiSrlTiE-r 

o) \z^m<dm. 

(12) r-fX^ • h*7-f Xf^WVy KtC«toT[Hl$ET : 
4 *5>±.\Z&-1 3 >^ • A*->£S£&tr!&©*8£W 
X7 — *IT]E-r-5*ffiC*il»T, ffiE^-rXi'Wlgl© 

h7^^±©mi©ffiStcfe-5'\-> Kl:ioTll©-> 
>J— X© h U +/ • A$'->£##&£j7.^-yXi, 

©nite*i6i cHa-raiHite-i' ^y^ifl&Kmi 

CD h77 ;7±©4>&< it> 1 O© h <)jJ • n$— >i© 
IB ©I^M WB €: Eft -T * X x y y t , Bf J£©B?S OP#IW 
WJ Ki^ £> Eft b £: ftfgffiil H 6 -i > 5* >y i7 7, ITIE 

fflLT, ftffth?9£±ic*#i&£*i«« MJ# • A* 
->©fi!^->7 hT<5Xx-yXi£^tr::i£tr(tfci 

(13) T-f Xi' ■ K7-f^«A7 KtC^oTIsie-x 



X7-<£:STIE-r-g)*f£{C*D^T. WEt^ X ;7 ©g§ 1 © 
h77 £±©^\y Rci^Tl 1 ©->'J — X© MJ # • 
A*->£#€rj£ : tJ7 > 5 L -yXi, 7^ 7 9<Dm&Jjfa\Z 
H^-fSlHie-Oxy^XtilEm 1 CD b5>-y:7±©<!> 
ft< it) 1 MJ+J • A-^->iCD^<D^ 1 ©Ht^RS 
H SrEftf -3 XX-yXi, iKr^7i'Oi20h77 
£7±©"\>y KlC<J;oT^2©:>'J— X© h U 73 • A^ — 
>£#£&tJX-T--yXi, ^^7.^CDfiIfH*f6]tC|iaT 
*EH6-f >T77XiiI^2© h57^±©*4< i 
fcl-QCDHJtf • Ai!7->iCDracD^2CDPt^raPl^E 
ftT£7.7^y Xi. EftLfcMESg 1 is«fctfSB2 ©EMS! 
M Pi © M 6 -f > 5 s ^ X IT lEffi * f t W t -5 X v X 
i, WIS-f >7 f y^xaiiE«*ffifflL.T, ^^h^-yi7 
±{C##ii^n^#h'J + / • /^->©fif?:y7 hT 

(14) ^^X^icDffiSf^fflCDfcftfcaSftfeSnfe 

EtJ— ^»3A^-rsfcae)CDXo-lrX(r*3^T. ^lCDh 
7>yi7±(C^ 1 CDMCD hU77* • A tf 

yXi. ^5iox«iA*-str a ijiJi*^^-r«.x^-yX 

t, -f >5 :r -yi7y;lTIEfi^ft^-rsx^-y Xi. '>Vj:< 
it) 1 ocd^>XA • X7-ITIEM*^St--S)X7^-yX 
i, WBBttlJlO/»ji*RFraj53Si, StiE-f >7= r -y ?X 
ITIEffli, WE^^«t< ifc 1^CD7>XA • x^-ITiE 
iIiCDgS$cT*&-5 lMCDgJfffi^st^-r^X^-y Xi, 
ilBS l CD.*!© h U A* • K9 — >^ 6 h "J ii U ifrES 
3Sffi2rffiffl ITU h ^ y 9 ±.\ZW, 2 CD^.© HJ # • A" 
3'->Sr»*iitJX5 l yXi*-&trciSr«f*i-raX 

(i 5) 7Vx£i©ffi2fiM!©;fc#tete«ftie>anfc 

sx-#«iA*--r^fcs6cDXD-trx{c*3t)T, mmv/ 
w&Zf-ftmmm&fcfe-fZTsTy Xi, WE^iwh^ 

y?±lzm 1 CDjilCD h'J^/ • A^->^##JXtjx^<y 
Xi, -f >5 i y^7>ITiEfflS:^-rSX^-yXi, 
■y^itSCD-^fe'tt^-y h^il^tSXfvT'i, Sg 
2CDffiCD h 'J 7? • A^->$:##ii^7.^-yXi. 

^ncD^ i cd h u +; • A°^-> < h- ; e-ntcft<^2co 

^2© h U Xf • ;V?->t^ft\Zffi<mi <D h U7J • A 

^->tfflriffli2ffli$r»i»Kt^f77*i, we 

I^WSnXT77*t, ME^2©B#W*ffifflLT, 
^F^HB#^^e©<lM&^«b, 5>XA • X7-IT 
IEilMfll*ftW-r'5X7"-yXi, -f >^-y ^ XlTJ£fI5: 
Mfr-rS7>x>yXi> Mfi^nfcttlxO/»ii*.B#F B 1ii 
Mi, -f >7 :! -yi7y;lTIEMi, y >XA • x^-IJlEffi 
i©H»iLTa«h5y^±fc: h'J* • A^->^» 
€TiitffcJDt IfflWiiMfflS: fhffT 5Xf -yXi5:# 
*, ^nic^O, buEI-U*' • /1y->©Sl©7>y 



(1.7) 
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mt-tzfo-tz. 

(i6) ^^o/^^-Btraiiis^ft^-rsHnfBT-^^ 

7>*, «&*5ii^-pff§l©hU;tf • A*->£«#£tf 
Xx'^i, WIS* lOh'Jilf' r\9— >T© b 'J # t5> 

t- y ft . iiflEfg 1 *5<fc ff§ 2 CD h 'J # • A* - >m<D 

mmmm&M'SL-rzT.Ty -ft., mmmmt^mmmT 

_hE (15) (Cl2«cD^fe„ 

d7) ^-©israfCT^x^ag^j^t-sTj&Jcis 

(is) &m.mmmm$:i£.m-tz>-m<D b u# ■ 
>F*g©fgi© MJ# • /t*— >£SS2©MJ# • 

>©£*>£>© h'J# • A* — >5&^iSoTi2B£nTV> 
•5^^^T-5*fetC*3UT. HufSm l © HJ # • n$ 
tb 10©ffi©MJ# • — ><h©fBJ© 

m i ©ismrafiiiftjrr*^? :/«>:. mess 2© h u 

# • /i^— >L'pi&< tt, i -zxnmcD b >) a • /t^— > 

tOBC!)SS2 ©NflHIBIIHSrft^r^^xy ^t. 8 1 & 
J;tf«2©l*IB)!SIHi&JtlfcLT, 1 43«fctf* 2 © 

^ a £ ft s r z> * ^ -y y t * tf £ t £ W®. t T 4 * 

(19) t^X? • h*^-T7'rtC0[Hie7 : 'C7 1 ^C0iB-+)- 

-##jA^.fflco^-r s >i7* • n?->*£.f&Tz>ijmz 

£^T, mJIS'T^'i' X ^ ©jB 1 CO h 5 ^ -htcfil 1 ©&§.© 

CO 1 @£©m \Z hUEt^ X £ com 2 CO h 5 y £ ±(c^ 2 
©ffl© h- 'J# • A*-T->£iBHU ME8 1 cola CO h u 

# • v^->K*#T*flME3B2© HJ# • /t* — >©E 
B©7>^A • l7-*Mt57f^^t. MI2SBB 
X 7 - £ffiIE-r -5 fc© fc ITjE« £ tt-W-r * X t- y f t . 
IfEfTMfc <k o T{>aB£^M LThuEt^ X £ ©f£tft 
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